Introduction
Early policy at the beginnings of the twentieth century typically promoted sport and physical activity to improve physical fitness for the military. However, following the second world war sport became a form of social welfare policy intervention, ultimately becoming enshrined internationally in, for example, the European Sport for All Charter of 1975 and European Sports Charters of 1991 and 2001 (Houlihan, 1997; Green, 2004; Green and Houlihan, 2005, Downward et al 2009) . The implication was that sport, as a form of social leisure improves well-being. Current international public policy emphasises the need for increased physical activity to improve the health of individuals, reducing their chances of disease and thereby improving their well-being (Department of Health, 2004; WHO, 2010) . Consequently increasing the use of leisure time being spent in activities such as sport has been identified in the UK and internationally (GAPA/PSPAH, 2012) as a key platform for achieving physical activity guidelines and, as such, has had specific targets as a contribution towards 'Health Enhancing Physical Activity' (HEPA) (Sport England, 2013) . Achievement of such targets, it is argued, will produce substantial healthcare benefits with a corresponding reduction in healthcare costs. These have been estimated to range between £2 billion (DCMS/Strategy Unit, 2002) and £3 billion in the UK. 1, 2 Such claims form part of a current generalised normative impetus that public resources need to be prioritised and targeted at physical activity initiatives. It is argued, for example in the UK, that policy 1 http://www.sportengland.org/research/benefits-of-sport/health-benefits-of-sport/case-study-engaginginactive-people/ 2 In such calculations it is unclear if the costs of physical activity are accounted for. For example, though less popular in current discussion, active leisure through sport and recreational activity also has health-care costs resulting from injury (see, for example, Marshall & Guskiewicz, 2003) . There are also well-documented health concerns with competitive sport (Ljungqvist et al, 2009) .
"… guidelines provide recommendations on levels of physical activity which best support population level changes in health… Action and investment is urgently needed to increase population levels of physical activity in the UK in order to reap the wide reaching health, social and economic benefits." (BHF, 2013, p.2) However, what is not at all discussed in shaping these arguments are alternative concepts of public interest and their link to competing claims with respect to resource allocation. It follows that the health-based benefits of sport are never compared to their potential social or other personal benefits. For example, from an economic theoretical perspective whilst health may be an important feature of an individual's well-being, it is not necessarily synonymous with it (Dolan et al. 2008) . Ultimately well-being is connected with the overall utility that could be derived from all sorts of activities, some of which may not be necessarily healthy. The physical activity literature that drives the normative impetus noted above, in contrast, essentially treats well-being as a psychological component of health and this then gets conflated in policy with well-being generally. For example, it is argued that 'health-related quality of life specifically refers to an individual's perception of their health and wellbeing' (BHF, 2013, p.7) . This paper provides an empirical analysis to answer two related research questions that provide a challenge to this position. The first question is 'what is the value of active leisure through physical activity to individuals? The second related question is, 'is there a subsequent case to prioritise the promotion of activity of an intensity to generate health benefits versus activity that produces more general well-being benefits? Answers to these questions are provided by, for the first time in the literature, comparing the monetary estimates of the contribution of the actual minutes of sports participation, as an indication of active leisure, of various intensities, some of which have been shown to be necessary for health benefits to accrue, to an individual's subjective well-being. This is an important issue, because, comparing the trade-offs between the different outcomes for society from alternative courses of action has been argued to be an advantage of the approach of valuing subjective well-being (OECD, 2013) .
That physical activity and sports participation, as leisure, can improve health is not in question. The physical activity and health literature is largely unanimous in concluding that there are positive impacts of physical activity generally on a wide variety of indicators of health and psychologically-defined well-being. The evidence base draws upon a variety of designs including randomised controlled trials of interventions, observational studies and large-scale analysis of correlates (Warburton, Nicol, & Bredin, 2006) . It is argued that physical activity can improve respiration and cardiovascular performance (Steyn, et al., 2005; Sofi, Capalbo, Cesari, Abbate, & Gensini, 2008) ; increase muscle and bone strength, thereby reducing the incidence of fractures, particularly in the more elderly; as well as reduce the incidence of cancers (Warburton, Katzmarzyk, Rhodes, & Shephard, 2007; Bauman, Lewicka, & Schöppe, 2005) . It is also argued that physical activity reduces the incidence of Type II diabetes (Cook, Alberts, & Lambert, 2008; Gill & Cooper, 2008) ; and, of particular importance to this paper, improve well-being by reducing depression and improving mood (Chalder et al., 2012; Krogh, Nordentoft, Sterne, & Lawlor, 2011; Mead, Morley, Campbell, Greig, McMurdo, & Lawlor, 2009; Camacho, Roberts, Lazarus, Kaplan, & Cohen, 1991; Farmer et al., 1988) .
A wide variety of activities can produce these benefits. In the limit physical activity is any movement in the body generated by the muscular-skeletal system and fuelled by energy expenditure (WHO, 2004) . Nonetheless, it is argued that in reality this is likely to involve sport, play and game-based recreational or leisure-time physical activity, transport through walking or cycling, occupational activity, manual activity as well as household chores, which include housework, gardening, etc. (WHO, 2010) . Naturally, therefore, research that specifically focusses on sport as physical activity reinforces the conclusions about the positive impacts of physical activity on health and well-being generally (O'Donovan et al., 2010; Haskell et al., 2007) .
This evidence has been used to underpin guidelines, alluded to earlier, for recommended levels of 'Health Enhancing Physical Activity' (HEPA) (WHO, 2010) . The WHO recommends as a minimum that adults aged between "18-64 years should do at least 150 minutes of moderate-intensity aerobic physical activity throughout the week, or do at least 75 minutes of vigorous-intensity aerobic physical activity throughout the week, or an equivalent combination of moderate-and vigorous-intensity activity." (WHO 2010, p8) 3 It is argued that these minimum requirements can be surpassed, with further benefits being obtained, from increasing the intensity and duration of physical activity as well as engaging in muscular strengthening. Clearly policy targets that involve enhancements in physical activity through active travel, and particularly walking and cycling, have been championed as mechanisms to promote HEPA (Pate et al., 1995; Oja et al., 1998; Cevero et al., 2003; Smith and Bird, 2004; Shephard, 2008 and Basset et al., 2008) . Active leisure through sport is also recommended (Biddle et al., 2004) and, it is this view that is adopted in the UK where sport has specifically been targeted as an important contributor to HEPA (DCMS/Strategy Unit, 2002). Sports policy strategy, being delivered by Sport England, thus emphasises contributing to overall recommended physical activity guidelines through, for example, encouraging an increase in 3 The minimum guidelines for children and young people aged 5-17 years are to undertake at least 60 minutes of moderate to vigorous-intensity physical activity daily. For adults aged 65 years and above minimum guidelines are for at least 150 minutes of moderate-intensity aerobic physical activity throughout the week, or do at least 75 minutes of vigorous-intensity aerobic physical activity throughout the week, or an equivalent combination of moderate-and vigorous-intensity activity (WHO 2010 p7-8) .
"the percentage of the adult population participating in sport, at moderate intensity, for at least 30 minutes on at least 12 days out of the last 4 weeks (equivalent to 30 minutes on 3 or more days a week" (Sport England, 2013, p1) This 'key performance indicator' tracked by Sport England is referred to in the empirical work below as an indication of the potential to generate health from active leisure. 4 Outside of the physical activity literature, economists and social scientists have begun to examine the impact of active leisure through sport and physical activity on health and wellbeing. This is as a developing strand of a well-established literature analysing the individual, social and environmental factors that are associated with well-being. Dolan et al. (2008) provide a comprehensive survey of the factors that have been investigated in the well-being literature. To illustrate its breadth, it is identified, for example, that higher income and its aspiration can increase well-being (Clarke et al., 2005; Bruni and Stanca, 2006) . Personal characteristics are also analysed. These include, for example, age, in which it is identified there is a U-shaped relationship with well-being (Blanchflower and Oswald, 2008a; FerreriCarbonell and Gowdy, 2007; Cheng et al, forthcoming) ; gender, in which it is often found that females tend to report greater happiness (Alesina, et al., 2004; Guven et al., 2012) ; and ethnicity, in which it is often indicated that white ethnicity is associated with greater wellbeing (Thoits and Hewitt, 2001) . However, in the latter case it can also be argued that the gap between white and other ethnicities is declining, for example in the US (Coverdill et al., 2011) . Dolan et al. (2008) , moreover, argue that comparisons may depend on the proportions of different ethnicities in various categorical variables in the particular analysis. The literature also argues that factors connected with social development such as higher levels of education, health and working relative to being unemployed, say, are associated with higher levels of well-being (Blanchflower and Oswald 2004; Blanchflower and Oswald 2008b; Winkelmann 4 Sport as active leisure is a good vehicle for analysis in the current context as very detailed information on the intensity of its practice is possible, as detailed below in Section 3. and Winkelmann, 1998; Andersson, 2008.) . Household status and social relationships have also been examined. The literature suggests that being married raises well-being compared to being divorced, separated or having suffered bereavement (Gardner and Oswald, 2006) , but there are dynamic effects involved, with well-being from bereavement recovering over about an 8 year span (Lucas et al. 2003) ; and that divorce reduces female well-being more than males, but that remarriage can imply a recovery of levels of well-being (Clark et al. 2008 ).
Further, Stutzer and Frey (2006) argue that there are selection effects that determine household composition. For example, marriage is more likely for happier people. Frijters et al. (2011) thus argue that household relationships have anticipation, selection and adaptation effects. Finally, papers have also examined environmental influences on well-being such as civil conflict (Welsch, 2008) , German reunification , Russian economic transition (Frijters et al 2006) and drought (Carroll et al 2009) .
A distinct emphasis of this social scientific and economic literature is that it focuses upon large-scale secondary data analysis of Official data (Dolan et al., 2008) , to focus on population level implications. This is also the case, therefore, with the emergent social scientific and economic strand of this literature examining the impact of active leisure through sport and physical activity on health and well-being as compared to the physical activity and health literatures. A further distinction is that generalised, typically single-scale, measures of general health and subjective well-being are employed. Questions on the former are long-standing in national surveys. For example, they date back to 1976 in the UK with the General Household Survey, and were incorporated into subsequent surveys such as the Health Survey for England, which commenced in 1991. The reliability and the validity of the single general health scales have been shown to be strong over time, but particularly for the end-point of the scales because of their narrow range (Department of Health, 2001 ).
The single summary measurement of subjective well-being is now increasingly undertaken in, and analysed from, Official surveys both in the UK and internationally and this has both allowed and been encouraged by the development of the literature noted above (See, for example, Waldron, 2010) . Economic theory in particular has provided a strong rationale for quantifying subjective well-being (Powdthavee, 2010) . Increased momentum for the role of well-being in public policy has taken place , therefore, based on support for an argument made, for example, by Stiglitz, Sen, & Fitoussi (2008) , that the welfare of an economy is not simply measured by Gross Domestic Product, but should reflect broader concerns with wellbeing and hence the overall quality of life This has culminated in clear UK political desire to measure well-being (Dolan et al., 2011) , building upon arguments that have long been made in the UK (See, for example, Oswald, 1997 ). An important consequence of this development is the current review and discussion concerning the role of well-being in the evaluation of publicly funded projects in public policy generally (Dolan et al., 2011) and cost-benefit analysis in particular (See, for example, Fujiwara & Campbell, 2011) . This is not to say, that this task is unproblematic.
The complexity of measuring subjective well-being is implied in noting that surveys have measured different items including; overall life satisfaction, happiness, and the autonomy that people feel that they have over their life (i.e. Eudaimonia) (Dolan et al., 2011; OECD, 2013) .
Each of these, it is argued, captures theoretically distinct but related features of subjective well-being. Overall life satisfaction has been linked most closely to measuring the outcomes of conscious reflection about decisions in life, for example, connected with work or income. This has been aligned to the 'decision utility' captured in axiomatic economic theory (Kahneman, 1999; Helliwell and Barrington-Leigh, 2010) . Happiness, in contrast, is seen to capture elements of feelings and mood and, as such, has been associated with a broader notion of 'experienced' utility connected with sentiments and relationships (Sugden, 2005; Frey, 2008) .
Finally, aspects of well-being captured by dimensions such as autonomy of action are more closely linked to a sense of Eudaimonia, or good psychological functioning and, are more closely linked to the psychological aspects of well-being qua health discussed in the physical activity and health literature (OECD, 2013) . Overall, it is noted that there are stronger empirical relationships between the life-satisfaction and happiness measures than with measures of Eudaimonia. The current paper focusses on happiness as a broader measure of well-being to critically address the relative impact of health-related behaviours.
In the context of sport and physical activity, the emergent economic and social scientific empirical literature can be considered as comprising two strands. The first draws upon associations and does not therefore formally address causality in the relationship between sport and leisure and well-being. Becchetti et al. (2008) examine the German Socio-Economic Panel (GSOEP), using fixed-effects panel regressions, to show that life satisfaction is positively associated with the ordered frequency of attending social gatherings, attending cultural events, participation in sports, performing volunteer work and attending church or religious organizations. Based on the Taking Part Survey from the UK, Rasciute & Downward (2010) show that binary measures of participation in sport, as well as walking and cycling activity, are jointly associated with happiness and subjectively defined general health. They find that sports participation and walking have a positive association with both the individual's health and happiness. However, whilst cycling has a positive association with health, it also appears to involve a negative association with happiness, which could be the disutility associated with traffic congestion. also make use of the Taking Part Survey to analyse the association between social interactions in sports participation and happiness.
They show that the number of activities like team sports and sports undertaken with a partner such as racquet sports are associated with higher levels of happiness than those for any sport. Finally, making use of ordered regressions on Understanding Society Data, Brown, et al. (2014) identify positive associations between binary measures of moderate and mild intensity sports participation, active-creative leisure activities, as well as heritage activities, and life satisfaction. However, this was not found to be the case for sedentary activities such as reading and hobbies.
The second strand of research, in contrast, has attempted to identify causality between sport and leisure participation from the research. Lechner (2009) makes use of the extra time available in retirement as an instrument to control for simultaneity between participation in these activities and subjective well-being. Specifically, the proportion of retirees in the population sample by age cohort for each year is used as the instrument. Humphreys et al. (2014) examine the probability of participating in physical activity or not and the subsequent probability of experiencing particular health outcomes using Canadian Community Health Survey Data. They employ a recursive bivariate probit model but directly include a variable measuring the individual's 'sense of belonging' to the community as an instrument to capture the feeling of adequacy of local amenities or a generally supportive culture towards physically activity. They find that participation in physical activity reduces the self-reported incidence of diabetes, high blood pressure, heart disease, asthma, arthritis as well as the score on a general health scale. A similar approach is used by Sarma et al. (2014) who also estimate a recursive bivariate probit model on Canadian Community Health Survey Data as well, but they estimate the model making use of local temperature data as an instrument, over more time periods and include workplace physical activity as a control variable. They also estimate linear instrumental variable and simple probit models to assess robustness. It is found that leisure time physical activity can reduce the probability of adverse health indicators like being overweight and obese but, unlike Humphreys et al. (2014) , they do not identify a reduction in diabetes, high blood pressure and heart disease. Finally, Dolan et al. (2014) analyse Eurobarometer data in a recursive bivariate probit model of a binary measure of life satisfaction to show that, across Europe, participating in sport at least one-to-three times a month increases life satisfaction. An innovative aspect of this paper is that latent variables from a factor analysis of the perceived benefits of sports by individuals who participate in sports or not are used as instruments in the analysis. These include health, pleasure and purpose (such as to achieve objectives and to stimulate the spirit of competition). 5 There are two important features of the above literature that are worth noting. The first is that active leisure, through sports, is associated with increases in both well-being and health, but, significantly that there are impacts on the former through the relational and social nature of the activity independently of an explicit focus on health (for example Becchetti et al., 2008; Becchetti et al., 2011; Becchetti et al., 2012) . The literature also finds that active leisure through sports can simply be 'fun' as well as healthy (Dolan et al., 2014) . The second is a methodological insight. An important feature of the second strand of research is the recognition that trying to make causal inferences about the effects of sport on health and well-being requires accounting for the simultaneity between these variables; that is that health and well-being might also influence sports participation. Failure to control for this could lead to biased estimates. With the exception of Lechner (2009) The current paper makes use of the latter strategy in seeking to first value the impact of sports participation on well-being; and, second, to establish for the first time in the literature the relative valuations of the actual minutes of sport being undertaken of different intensities; some of which are consistent with yielding recommended health benefits. This is in order to address the question that is implicit in the first feature of the literature concerning which aspect of sports activity is valued the most. Is it health or fun and possibly social impact? The paper consequently questions the claim, popularised in policy documents drawing upon the physical activity literature, that well-being is necessarily maximised by healthy leisure. If this is not the case then this also raises questions with respect to the priorities for public policy.
The paper proceeds as follows. Section 2 outlines the economic theoretical approach to valuing the contribution of sport as active leisure to subjective well-being. It also outlines the data employed in the analysis and estimation strategy. The validity of the instruments is discussed in this section. Section 3 outlines the main results of the paper. Section 4 discusses the results. Conclusions follow in section 5.
Methods

Theory
The approach to valuing subjective well-being adopted in this paper has its foundation in Clark & Oswald (2002) and has been employed elsewhere (see for example, Blanchflower & Oswald, 2004; Frijters et al., 2011) . It maintains that well-being can be viewed as a measurement of the indirect utility of individuals; that is the inverse function that converts Where WB is a measure of well-being for individuals i; S is a measure of sports participation; I is a measure of income; and Z measures other variables. ε is a random error term influencing subjective well-being, and the β are coefficients to be estimated. From equation (1) the standard microeconomic concept of the marginal rate of substitution of sport and leisure can be written as in equation 2.
Equation 2 represents how much income would need to increase to compensate for a decrease in sports participation, but leave overall well-being unchanged or, vice versa, how much income would have to decrease to fund an equivalent increase in well-being from further sports participation, leaving overall well-being unchanged. Table 1 , subjective well-being is measured by a 10 point happiness scale. The most important independent variables are then a series of three variables measuring the total minutes of active leisure through sport undertaken over the last four weeks. These variables were calculated as follows. The variable 'Anysport' measures the total minutes of sports activity undertaken in the four weeks prior to the interview for the survey. This was obtained by calculating the product of three variables capturing aspects of sports participation for each of 67 sports activities over the last four weeks before the survey. The variables include a binary variable measuring if the respondent participated in the activity or not in the last four weeks prior to the interview, a variable measuring the number of days on which this took place, and a variable measuring the typical number of minutes over which a session of the activity is undertaken. If the participation or not variable is coded as '1' for yes, and '0' for no, then the product of these variables gives the total minutes of participation over the four week period prior to the survey.
In order to assess the relative value of the well-being derived from sports activity that has health benefits or not, two additional sports participation variables were calculated, based on a modification of the above variable. In this respect an additional dummy variable in the data captured if the activity raised the respondent's breathing rate and, if so, identified if the activity was of moderate intensity. Coupled with information on the frequency of participation for each activity it was then possible to identify if a respondent participated in at least 30 minutes of moderate intensity activity 3 times a week for each sport. Based on these modified frequencies this then allowed the calculation of the total minutes of participation of this intensity for each sportm and thus total minutes for all sports as the variable '3x30 minutes' following the procedure identified above. This indicates the minutes of activity that would have health benefits as suggested in policy guidelines. A final variable was then similarly calculated as 'Low intensity', which measured the minutes of sports participation that did not meet this target or, more importantly, even at least 30 minutes of moderate intensity activity once a week. The aim of this variable was to capture low intensity levels of activity that are most likely undertaken for much more casual and recreational leisure purposes. An important point to note, however, is that the same individual could, in principle, be measured across all of these categories depending on the portfolio of sports that they might choose to undertake.
The other variables included in the analysis control for other observable influences on wellbeing as often reported in the literature as noted above as much as the data allow (see, for example, Dolan et al, 2008; Powdthavee, 2010) . They include the socio-economic factors such as the sex, age and ethnicity of the individual, elements of their household including marital status, their educational status; the region in which they live, if they suffer from a long term illness, and if they undertake voluntary work. The latter two variables naturally might affect the ability to participate in sport, and complementary interests respectively (see, for example, Dawson and Downward, 2013) . Income is included as it is a required to monetise the wellbeing effects of active leisure through sports participation. It is measured as the mid-point of a set of bounded possibilities capturing annual total personal income.
Estimator
It would be possible to estimate the coefficients from equation 1 using Ordinary Least Squares. However, the likely simultaneity between well-being and participation in active leisure such as sport needs to be accounted for, as noted in Section 1. This is because sports participation may be more likely, or possible, for those who are experiencing higher levels of well-being, which is perhaps mediated through their health. In these circumstances an Ordinary Least Squares regression will produce biased coefficients. To account for this an instrumental variable estimation is undertaken.
This requires identifying relevant and valid instruments (Baum et al., 2003) . The instruments should be related more to the endogenous 'regressor', which in this case are the measures of sports participation, but not directly to well-being. This will ensure that the resulting estimates are based on the statistical independence of the set of independent variables, including the instrumental variables, and the error term of the well-being equations. 10 The instruments that were used in this analysis include; a measure of sports supply, as given in table 1 as 'spclose', which is a form of instrument that has been used before in the second strand of literature noted above, and the month in which the respondent answered the survey. 11 In the former case it might be expected that a measure of sports supply captures the opportunity to participate in sport, but not the decision to participate. As indicated by Dolan et al. (2014) one potential problem with this measure is that it could suffer from selection effects, in that individuals locate to an environment in which more sporting opportunities are available. This is a logical possibility, but might seem to be unlikely to be a major factor in the UK context, at least in the more aggregate setting. Migration between regions in the UK is typically small, for example ranging between approximately 1.5% to 3% across inflows and outflows with net changes of substantially less than 0.5% around the period under review. 12
The TPS data used in the research also indicates a narrow variance in the proportion of 10 In this way the simultaneity between the sports and well-being variables that lies unobserved in the random error term is removed. 11 Another potential candidate as an instrument was the ownership and use of a car with which individuals might be better able to access opportunities to participate in sport. It is not entirely clear that this would be a better instrument, a priori, as a car could be associated with an ostentatious purchase, or at least associated with status, thereby affecting overall well-being more than just via access to sports. As discussed in the text, it is difficult to provide purely compelling theoretical arguments often with instruments. Experimentation with this instrument however, its poorer performance compared to the chosen instruments. R 2 values of simple regressions of Happiness and the measures of sports participation on the different instruments were always higher for happiness than sports participation for access to a car, compared to the sports facility and monthly instruments in which the reverse was true, and the Hansen statistics also became significant at 10%. 12 See for example for 2009 population estimates from Office for National Statistics (2009) and migration data from http://www.ons.gov.uk/ons/rel/migration1/internal-migration-by-local-authorities-in-england-andwales/research-series--years-ending-june -2009 - -to-june-2011 - /index.html (retrieved 16th December, 2014 as swimming, which is typically the most participated in recreational activity, access to a pool is required. So too, many fitness activities that comprise the next largest group of sports activities require access to facilities (Downward et al., 2009) . Finally, the largest informal team sport activity of football is now increasingly undertaken at facilities. 14 On balance it is argued that there are some sensible a priori grounds for the use of a supply variable as an instrument.
The use of the month of survey as an instrument also requires careful justification. It could be expected that sports participation will vary seasonally, for example connected with the competitive season, the possibility of vacations as an activity that requires time allocation, or prevailing weather conditions, which might interrupt the playing of sport or its enjoyment.
However it might also be argued that seasonal variations could affect well-being, for example through mood (Schwarz and Clore 1983) . Nonethless, whilst it has been argued that seasonal 13 See for example http://old.culture.gov.uk/what_we_do/research_and_statistics/7387.aspx (retrieved 16th December 2014). 14 See for example, http://www.thefa.com/my-football/player/5-a-side-and-futsal (retrieved 16th December, 2014) variation in the weather can affect well-being, Diener et al. (2013) argue that this is usually based on very small-scale data, and that in large-scale data the impacts are very small. It follows that it might be expected that the impact of this instrument is more likely to be greater on sports participation than well-being in this large-scale data analysis. It should be noted in this regard that the TPS is a rolling monthly survey in which similar strata and weighting as for the overall sample is targeted each month. In this way it is expected that no systematic sampling biases might be present by the use of this instrument.
Taking into account the above discussion, and as is the case with all instruments, a degree of theoretical contention exists in trying to select relevant variables. It is important therefore, that the reliability and validity of the instruments are also examined empirically by exploring the significance of the instruments in the first stage regressions and then examining if the set of regressors are orthogonal to the errors by reference to the Hansen J statistic. This analysis is presented in the next section and supports the use of these instruments. To close this section it should be noted that whilst the two-stage least squares (2SLS) estimator is the most efficient IV estimator if the errors are homoscedastic. With large scale cross-sectional data in which heteroscedasticity is likely, the generalized methods of moments (GMM) estimator is more efficient and produces heteroscedasticity consistent standard errors (see Wooldridge, 2010 ). This estimator is consequently used.
Results
The first set of results are presented in table 2 in which the individual significance of the instruments in the analysis can be assessed for each potentially endogenous regressor of sports participation. The table reveals that the t-test on the sports facility instrumental variable is significant and with large effects in all cases. The t-ratios also reveal that for 'Anysport' and 'Low intensity' sport there are distinct dips in the minutes of participation during winter, indicating a seasonal pattern. This is not the case for '3x30 minutes' participation, which by implication captures more committed activity. Nonetheless, negative winter month signs are observed for this variable and, as indicated in Table 3 which summarises the impact of the instruments, the F-test on the set of monthly instrumental variables allows for the rejection of the null hypothesis that they do not affect sports participation across all of the measures of sports participation. Most importantly, the Hansen J test, moreover, reveals that the null hypothesis that the instruments are unrelated to the error term of the well-being equation can be accepted at traditional levels of significance. Based on these insights it can be argued that the instrumental variable analysis has some validity and the analysis can offer some useful causal insight.
INSERT TABLE 2 AND 3 HERE Table 4 presents the results of the instrumental variable regression analysis. The results are broadly consistent with the well-being literature, in that a quadratic age effect is identified, with initial decline in well-being. Being married or at least having other adults in the household raises well-being, compared to being widowed. The results also indicate that being of white or other ethnicities is associated with greater well-being than being Asian or of other ethnicity. It is also the case that having a long-term illness reduces well-being. The results also suggest that females generally experience higher levels of well-being compared to males and, of most importance for this analysis, that both sports participation and income raise wellbeing. In the case of 'Anysport' and 'low intensity' sport, the significance level is at the 10% level, but crucially the actual p-values of 0.061 and 0.056 respectively suggest that these are not particularly marginal effects and worthy of investigation. 15 INSERT TABLE 4 HERE Based on these results it is possible to calculate the marginal rates of substitution as implied in equation 2. Results are presented in the second column of Table 5 .
INSERT TABLE 5 HERE
The results suggest high subjective valuations placed on a minutes sports activity generally, but exceptionally so for that which is of health giving intensity. 16 However, these marginal values are only part of the basis for understanding the contribution of sport to well-being. To calculate the total value of sport to a typical individual requires knowledge of the average predicted values of the total minutes of participation at these various intensities. These can be calculated from the first-stage regression results to weight for the set of characteristics of individuals. These are estimated over the whole sample. 17 It might be argued that the estimation of minutes should be based only on those that participate. This would effectively treat the frequency of participation as emergent from a 'selection' effect. However, as indicated earlier, these minutes of behaviour could in principle refer to the same individual across a portfolio of activity, which is related to, but not dependent upon, the more compelling argument, that is now adopted in the literature, that the analysis of sports participation should recognise the possibility that 'zero' is part of the choice set facing individuals. This is, of course, implicit in the recoding of ordered measurements of sports participation into binary values in much of the literature noted earlier (for example, Becchetti et al., 2008; Becchetti et al., 2012; Humphreys et al., 2014 and Dolan et al., 2014) . In the case of continuous covariates this approach is advocated by Humphreys and Ruseski (2011) and Downward and Rasciute (2014) . These zeros are, of course, an integral component of the elucidation of the effects of sport on well-being, In this regard the 'excess' zeros from the majority of instances in which there is no participation at higher intensities indicates the degree of uniqueness of such behaviour compared to the average as it contributes to well-being . The second and third columns of Table 5 indicate the predicted minutes of the different sporting behaviours and hence total estimates of the values of sport respectively to individuals abundant activity. Overall, the balancing of these effects suggest that active leisure through sport of the least intense nature, that is not considered as reaching health guidelines but is more likely to be of a casual recreational nature, generates the highest overall well-being to the individual. In contrast, sporting activity of the most intense nature that is linked to the production of health benefits has the lowest overall value of well-being to the individual.
Discussion
Prima facie, therefore, there is a case for examining the priority placed on the promotion of higher intensity physical activity through sport, should maximising social welfare be the objective of policy. In contrast the research suggests that activity of a less intense level, that is likely to be for social and recreational purposes contributes more to the well-being of individuals. Of further significance to this conclusion is that it is not obvious that encouraging all individuals to undertake higher intensity activity for longer will have the desired policy effect proposed by champions of the need to increasing the intensity of physical activity in the population. This is because of the nature of preferences that lies beneath the estimated marginal rates of substitution. It might be expected that as more intensely practiced activities become less scarce, perhaps due to responses to public advocacy, then their marginal values will fall to individuals.
In summary, therefore, what is clear from the introduction is that there is absolutely no policy discussion of the potential welfare trade-offs facing society from encouraging greater physical activity as a means of generating health and as a means of enhancing well-being more generally. Whilst it is not denied in this paper that the health benefits from physical activity, for example through sport, are important, it remains that a clear role for government spending is to generate 'value for money'. This is particularly in a period in which public spending is under serious review. The current results suggest that further evaluation of the non-health based function of leisure including sport in society is important. It could be, as indicated by Downward and Rasciute (2011) and Becchetti et al. (2008) , Becchetti et al. (2011) and Becchetti et al. (2012) for example, that the social interactions generated through leisure are more important to social welfare and should be targeted. On the other hand, as indicated by Dolan et al. (2014) , it might be that such activity is just more fun. Either way these alternatives suggest a rethinking of the way in which active leisure is promoted to individuals, stressing its social and leisure role more than that connected with health.
It is important to recognise that these values are revealed from actual behaviour in the data. In that respect they are monetised equivalents to the values subjectively experienced by 
Conclusion
This paper draws upon unique and detailed data on active leisure through sports participation, deriving from the TPS, to investigate the two related questions of; what is the value of sport, as physical activity, to individuals in society? And, is there a case to prioritise the promotion of sport practice of an intensity to generate health benefits? By providing for the first time monetary estimates of the contribution of the actual minutes of sports participation of various intensities to an individual's subjective well-being it is shown that less scarce and less intense activity is likely to have a greater overall value to individuals than more intense activity, which is scarcer. This raises challenges for current policy that seeks to prioritise the promotion of more intense activity by suggesting that there could be a trade-off to make in policy terms between health and more generally defined social welfare as indicated by economic theory. Importantly this suggests that the fun, social and relational dimension of active leisure, which has become neglected in discussion, requires revisiting. 
